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(54) BATTERY AND ELECTRODE FOR BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery having high energy 
density, high capacity, light weight, and high stability. 
SOLUTION: In the battery, comprising at least a positive electrode, a 
negative electrode, and an electrolyte, as an active material of at least one 
electrode of the positive electrode and the negative electrode, a nitroxyl 
radical compound is contained, in at least a starting material participating in 
electron transfer in discharge reaction or a reaction product. 
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5- -f 3->c5^;nf p— 1 -<;i/S, 
3->^;i/ep— ;i/-2 3 ;!/ 

3 P— 5 — f;u«, 2- 
t -':/^;^brp— ;i/-4 — f;i/*> 3- (2-'7x— ;i/ 
ypfcf;i/) tfp-;i/- 1 --f 2-pc^;i.-i — f 

>KU;i/S. 4->C5^;i/-i — f>H U;i/S, 2->c^ 

;i/-3--f >Hu;i/S. — r>HU;i/ 
2- t i--f >Hu;i/S> 4-t-:/5=' 
1 --f > F u;i/S, 2-t-:/^;i/-3 — r>KU 
4- t -:/^;i/-3--f >Ku;PS. si^cin^ 

py^tf. '^>>^;i/S. 1 -:7x-;i/X5^;i/S, 2 
-:7xxji/X^;i/S. 1 -:7xx;i/-r vyah!;i/S, 2 

- >^xx>ii.-ry7'ptr;i/S. :7xx;i/- t 

- a-'ry^)l:x.^)Vm. 1- a-i'y^)l^'J:/a^ 

;i/S. 2 - a-:^:75^;^-r yyptf;i/S, 

1 -0-:^:75";i/x^;i/S, z-^-i-y^- 
;i/X^;i/S, 1 -/3-:^7^JU-f vype;i.S. 2-e 
-:h:7^;i/>f yyphf;i/S, i - tfp u;u;<^;i/S, 2 

- (l-brPU;i/) x^;i/S. v-:<9')V^>i^)im. 

pp^>S^;US, m-i^aa^yz^jlMs o~i7aa^ 
>-j)vm. p-yp^:^>>^;^S. m-yp^:^>v;i/ 

o-yp^^>v;l/S. p-3— H^>>^;l/S> m 
-3— H^>>^;i/S. 0-3— H^>>^;i/S, p-tH 
p^i^^>v;i/S, m- 1 HP^'>-^>>?;i/S, o-t 
FP4^>-^>v;i/S, p-7^y ^>v;i/S, 

v;i/S. m-x hP^>v;i/S. o-xhp/>;>>?;i/ 

p- v7y^>v;i/S. m- v7/'<>>?;i/S. o 
-v7y ^>v;l/S, 1 ~ t Kp^v- 2 -y^xXjlz-f 

V7^ptf;i/a, 1 -:^pp- 2 -:7xx;i/-f vyptf;i/ 
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[0 0 4 3] ^fc®M^;t«#fSfe<7)7^ -N 

mm<D7)v^)vm. sa^fc«*aM<^7;i/yx;i/S. 
[0 0 4 41 *fcffia*fc«#^sjao7;i/p^'>s*3cfc 

l/S^*^ta^N®^(^7;Pn:^v:^;U/j^x;i.St^. -en 
^n-OX2*5<i:D^-COOX^T^$n-6S"X?*D. @ 

^sx3*5j;r;?x^<hLT«^n^n. ±5E<^® 
tft*fct^#fStft<^7Ji/+;i^s> ssisjtt^ifaat^v'ii^ 
P7;u=^^;p». ®M*fef^#®lft(737^;!/4^;i^s^7^^^# 

[0 0 4 5] ^;tagl^rci*#^S^C07 U 

^«tr;^atS4*fc«#aaco7 u -;i/^=^^'>*;i/3i^x;i.s 

So 

[0 0 4 6] ^fcB^^ycti#fag|C0 7>';i/Sti. -c 
(=O)X'^l?S$n'5S-e&0> SaSX^chUTfrt, «»l 

[0 0 4 7] *5g^tc:fe^tSB9tBxhP=^^>';i/^>^:^;|/ 
fb'&^fd:, Kfilco^fiKi* (M^iii. H. Go to, K. 
lino. K. Akagi, H. Shirakawa 
i^y^y^-f ;<^JIX (Synthetic Met 
40 als),85#. 1683 M. 199 7^f^a) 
OSiSTSCliiT&^-C^So 0iJA«TIBiC (1 6) 

>i$'^PPja^mS^T5!i31-r-5C<i:fc<i:oX# 

[0 0 4 8] ^^^tcffliien^sx h p^i>;u^-:/;^;i/ 

{k^i»a)m«cfl«l<hUT. lilTCDiC (8) - (19) T« 

^ n -5 ib^^K^ frf e» n s • 

[0 0 4 9] 

[<b 1 5 ] 




[0 0 5 01 
Iflll 6] 



[0 0 5 1 ] 
[flSl 7] 



[0 0 5 2] 
[{bl 8] 



[0 0 5 3] 
[{fc 1 9 ] 



[0 0 5 4] 

[ft; 2 0 ] 



[0 0 5 5] 
[<k 2 1 ] 



[0 0 5 6] 
Ut2 2] 



[0 0 5 7] 



15 



O 



(8) 




(9) 




<10) 




N M 



0 



(11) 



I 

o 



(12) 




<13) 



i 9 i 



(14) 



9 ? 



0 
t 



CIS) 



(9) 



10 



20 



30 



40 



50 



#§8 2 003-22809 
16 



3] 




(16) 



[0 0 5 8] 

[{1:2 4] 




(17) 



[0 0 5 9] 
Ut2 5] 




(18) 



[0 0 6 0] 
[<fc2 6] 




(19) 



[0 0 6 1] [1-2] "^(^mo^^mmm 

;Hk'&ifef^^JBg^{b#ilK felt '^T. sa^^h $ 
[0 0 6 2] mm:=^hu^i^)l^i;tiMt'^^^^ JEm 

[0 0 6 3] n.m(Dm^mt,i.X-hU^i^}],^zyti)V 

ft:^a^> i^7.)vy^ mm^^^^m^m^^^ 

^Z^^fflX^^o ^mmt^^\^X\%. LiMn02. 
L i xMn2O4(0<x<2) ^(DV>;y >|KU 5"C7A^ 
b<«;^fcf:?^;U«ijt^WT§*7>;tf>KiJ^^7A, Mn 
O2* LiCo02> L i N i O2. LixV2O5(0<x 

<2)^fim\i^n. i^7.)vy^ \^it'^mhi.x\t. 

^:t^^)ZA-}V. 2. 5->?^;l/:^y h- 1, 3, 4- 
^Tv^Ty-;!/. S-hU7>?>-2, 4. 6 - h U 5^ 

5^U>, 7l?U:7x::iU'>. 4^UT-U>. 7pUt!D-;U 
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[0 0 6 41 iEaSi^StLTHag2nhD4^v';U 

[0 0 6 5] [2] «e«tt«*5j:UC<^>fe««8&« 

U>. TRUfcfP-;!/. 7t^U5^:t:7x>. 4^U7ir^U 
[0 0 6 6] [ 3 ] ^^^J 

isb\z. mmm\zmmM^U'^\^x^^\^^. z.(D^oti 30 

^U>. 7)tijyah!W>. dtUx5^U>> Tt^iJ-f^H^ 
[0 0 6 7] [4] Mtt 

[0 0 6 8] [ 5 ] mn»^^zs±/^ u—^ 
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^mmmzmm^^^mzit^o. ^(^mimm»ti 

[0 0 6 9] mms t^ms t(D^mi:m<rzt(>\zmif^ 
[0 0 7 0] [ 6 ] mmm 

h(OX$>0s --fiSWfC^MT 1 0"^-- 1 0"' S/cm<;) 

^:t>&mit^mLx(^^^ztf)m^i^^^o ^^m\z^ 
^^^mmm\t. mmm^^mm\zmmvrzmm 

[0 0 7 1] z,(Dj;iounmn&tL^x\t. m^iii. l 

iPFe. L i C 1 O4. LiBF4. LiCF3S03> 
L i (CF3S02)2N, L i (C2F5S02)2N, L i (C 
F3S02)3C. L i (C2F5SO2)3C^<7)«£5Ki>aiC0« 

[0 0 7 2] nmmm.<Dmmh{.x\^. mz^Jd. j^^u 

3}^^— r-:/5^p^^h>. T-h^t: Hp:7^>, 

niD(Dmm^-'mm&imrM-m&.±<Dm'^mmtvx 

[0 0 7 3] ^fc, m^^mmm^mi^^^ 
cthx^^. M^^it^mzmmm^^m^fz^ji^^ 

i^m^mzLx^o^^^m^-^xh^k^^K 

[0 0 7 4] ZiCOJ^oUm^^it'^mtLXkt. ^^jy 
^yfkh:-U^>> :7^y{bt:XU5^>-x^l/>^S^ 

:7-/<bex'J5^>-^y :7;i/>i-px5^U>#ta^ 
:7-/{bfxu^>- hU:7;i.;fpx^U>*a'& 
:7!y^t;exg5^>-xh^:7;u:tpx^i^>^tfi'& 
:7-/{bexu5^>-^^it:7;i/:tpyp tri->^ta 
-ti^. 7:y{kexU5^>-^^it:7;i/:*-pyp t!U>- 

h ^ P X'^^ U- >H7c:^^a^^*^ :7 fc: X U 

7^>^ii55J'^{b^«^j ; Ti7'jpxhu;i/->c^;i/>t^^ 

UI/-h*S^ft:. T^UPXKU;!.-x5^;i/^^i^g 

h*a^«^> T^UPxhU;i/-x^;i.T^Ulx-h* 
a^fls:, 7;5^UPXhU;l.-^5^^U;l/ffi^*a^^*, 7 
^UPXhij;P-7^U;i/B!*fi^«^, 7i7UPXhU 
t:x;i.7t:5^- h*a^«:«co7i7 ij ;|/X h U;i/^ 
BiJ^^fb^^ft : 3j^UX5^U>*^'9--f X5^U'>:t=^^ 
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[0 0 7 5] ^fz. *^^Tf^, iiaS<*®^!S€rfflli 
5>CifeT^So »l«@flca)»Ki:LT«. CaF2. 

[0 0 7 6] [7] mmo)]^^ 

[0 0 7 7] [8] mm<Dmm:^m 
:^^mx\t. mmi^^zfM(Dmm:^m\z-Di^xhmz 

[0 0 7 8] ^rzmmf&WiLi.x\t. ^mmmi$^. mm 

niE>^m\Bi\^rzmmt:r^z.L^^x^^. 
[0 0 7 9] [ 9 ] mm^j;:zfmm(Dmm:^m 
:^^QMx\t. mm^^zsmm<Dmm:^mz^\^^xmzm 

[0 0 8 0] mm(Dmm:^i^tLx\t. m^^t. mmco 

m0SL^m\zmm^mx7s^O'-mzvxmmmmmzm 
^^^ijm. nm(Dm^^m\zn'i y^mm^^mpLX)!. 
ti^M^xmisb^:f5m. mm<r>m^m:m\zm^f)^»x^ 

[0 0 8 1] nm<Dnm:f5ikh\^x\t. ^nx^tzmm^ 
'^nv-^^^i.xnmt.mmiy. ^^^^\^^ib\zz.n 

Lx^±^^:^mmf)^m^fiE>n^. 

[0 0 8 2] fcC:fe, *^§a<7>««&CO®ig(C*3l.>T> fflffi 

- h D ^ -> ; I. ^ ;^ ; H b ^ e ^t: ^ CO ^ ^ ffi ^ T ^ cfc 

^m^ti^it'^m mmmt-^m ^m^-^xhj^i^^ 
[0 0 8 3] :^^mo:)mm^^zfmmiiz^^^x. mib- 

^z:f^n^a^^n^rziit±^^^iLx^m 

mRft:-\z^^f^±0jimti.x^m'^n^L\it. ffissus 
m\z^^^xmnE=^ha^zy)],5^z^tiM\:^^<Dmmmt 

mmmmm\z^^^x\t. mmRft-\z^n^miF'ms:\zm 
t>^m^mm^rz\t±&!^iiLx^m^n. =i:if:mm^ 
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'fm^\zmt>^m^^n^ft\t^&(^tLx^m^n 

[0 0 8 4] 

^i)^. zn^(Dnmm\z^omm^n^h(o 
[0 0 8 51 mmmi) (9) -e^^n^nhn^ 

i^;i/^vA;Hk^«i2 5mgi:. !i/^:7T-f M»5R2 0 
Omg, 4^U7^h^:7;U^DX^U>^agAW >y2 5 

^m^vx'i^^nrzm-^i^^. i£ti^mnxa-^-m 
wi^x. m^2i 5 unKDmmmmwi^'^rz. comm 
mmwi^. M^^s ox:x-m^m\^rzm. mmizm 
m(DFim\zn^m^x^mLnmmmm^mrzo 
[0 0 8 6] 'A\z. mi^nrzmm^mmm\zmi\^x. m 
m^(D^mizmmm^stk^i^:,^itrz. nmmtLxitt. 

Imo 1 / 1 i P FeMMM^^'^tSX.^Uyt! — 

7 (»«fjt) ) ^m^fz. mmm^^m^i^rzmm\t. 
20 jEmMmw^±.\zmm\y. 't(OAL\zmc<n.mm^'^m^ 
^tz^nny ^ )vi:.±:nu-^^mm\^rz. '^^\z^m 

nftMmmmi^^m^^tfitrzo n^nrzmmmz. td^ 

[0 0 8 7] u±(Dj:^\zi^mLrzmm\zMi^x. a: 

m^m^Lfzyjv^-^Am^iEm. ^j^^i^^mo-^ 
t>itrzmm^M,mhhx. o. imA<D^mmxWLm^ 

n. nftkiivxmv\^\^x\^^^z,htimm^nti. 
[0 0 8 8] ^^\z. z^z^xn^ntzm,^^. ^oml 

2. 5 vf^ja(c«£E¥ag6;&^s*e>n, ccoa^fit^ 
[0 0 8 9] (itiS0yi) mmmi\z:id\^^xm\^^rz^ 

(9) TS$n'5-ho:^^s/;i/^v;^;Hk'&^cof^^D 

[0 0 9 0] £4±CO<:fc^tCfPSLit®fl6{C«UT. HiS 

tc(£Tb, mi&iiLxmi^r^z,^f)mm^nrjif)^^ 
ft. 

[0 0 9 1] ^fz. C(Dmtti^ZMi.X. 0. ImAc^)^ 
L/T4. 5VS:®^rc;&^ cn$:$ UfciiC 

5^ 5. m&mmz^mm^ts&i^i^nr. z,(Dmm\tz:;km 
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[0 0 9 2] mmm 2 ) mmm 1 ic^v^x^i^^^^ 

(9) ■V7ri^n^=-ha^'>)\,^'ytl)Ht^<&(r>i^t)K) 
\Z. it (10) T^^tli,=.ha^'»1/'yi^tiMt'&<Ss 

[0 0 9 3] #e>ti;tm?ajc^*LT. ^mmitmmiz 
[0 0 9 4] $e>»c. ^iificsji <i:i^«6(o?5ffi-r^iS®»c 

[0 0 9 5] (IISS0t|3~6) *M0iJ 1 lC*5l>Tfflti;fe 
SC (9) -e*$tl-5r:KD + ->J|/7>'A;Hb-&^«f^*3 

ojc. mmmsTi-i^ (id, igsg0ij4-p»s5: (i 

4) . ^iSfisj 5 -CfiiC (16) . ^iS«ai 6 TttiC (1 

[0 0 9 6] nibtifzmm\zMhx. ^mmiiimmiz 

[0 0 9 7] $e>»c. HJEfiSJ 1 <i:l^«l«:^ffiT3tiJC«»C 
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iac*3i»Tt>. 1 o-y-i'i^;nct)fci3»osu3fe&«*^ 

[0 0 9 8] 

iij:zfmmmt:m&.mm^r^mm\ziif^^x. s^ies 

[0 0 9 9] *fc. ffic®fi®7C^®*.*>e>«}f£$n.5t(I 
[HBOffim^SIftB^] 

[HI] *5!iqott?i&(D«5J5KcD— «*iJSr^-riftiqHTJb 
■5. 

1 Ammm» 

3 ftS 

4 -fe/IU— 

5 mm 

6 iEM^fii#: 



[HI] 




4. -b/ <U— 51 



S. jEI£ 



7 □> h'^—>? (Digger 



(72)?eQq$ ig^ SK;^ (72)fe^# ^pq ^ 
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